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1- Transmitted Signal 
- The complex electric field of the transmitted signal is:
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( )( ) is the complex amplitude ( ) ( ) sj ts s sA t A t A t e
 
 is the angular frequency
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- The real electric field is:
( ) Re{ ( )}s st E t 
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- The signal power is:
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Seff is the effective beam area
Z0 the impedance of the free space
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2- Local Oscillator 
- The complex electric field of the local oscillator is:
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- The local oscillator power is:
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3- Direct detection 
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4- Coherent Detection (3 dB coupler/ Beam Splitter)
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5- Coherent Detection (Directional coupler)
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Directional Coupler
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5-1 Single-Branch Coherent Receiver   
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5-2 Balanced Coherent Receiver   
Removes the dc components and maximizes the beating term
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6- Single-Branch IQ Coherent Receiver
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2x2  90º  Hybrid
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7- Balanced IQ Coherent Receiver
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